Recent studies using a sex-reversed gynogenetic female crossed with a normal female suggested that the sex of hi rame Paralichthys olivaceus is determined by the male hetero type (XY type) mechanism,1,2) in spite of a lack of sex chromosomes the same as in many other fishes.
3) The sex ratio of hirame is greatly affected by environmental fac tors such as the rearing water temperature during the sex differentiation stage .2,4) The temperature sensitivity among races may also affect sex ratio (unpublished data). 18, see Table  1 ).
100 l polycarbonate tanks and 500 1 FRP tanks for feminized seedling production were used for the rearing ex periments. The number of newly hatched fish stocked was 3,000 per 1001. Rotifer Brachionus plicatilis, Artemia nauplius, and an artificial diet were used as foods. The rearing tanks were illuminated (800 lx, 12 h light and 12 h dark photoperiods). 
Results and Discussion
The growth of fish in the original group and the separat ed fish are shown in Fig. 1 . Lower growing fish began to ap pear when the average total length in the original popula tion reached about 20 mm. By then, hirame larvae had fin ished metamorphosis and had begun to settle on the bot tom. Furthermore, when hirame juveniles were able to in habit the bottom and ate freely, their body color changed to clear. However, in cases of overpopulation, the lower 
* Indicates group name (see Table  1 ).
growing fish had to swim continuously at the surface, and were unable to move to their demersal habitat. These low er growing fish showed a darker body color while swim ming, but when they were transferred into a new tank, they immediately inhabited the bottom. Then they soon be gan to take food, and their body color became clear. They grew favorably and reached almost the same size as the fish in the original population by the 100th day after hatching. 20 mm to 50 mm in total length is considered to be the main sex differentiation period in hirame from histological studies6,7) and the author's unpublished data, as shown in Fig. 1 . This figure shows that the appearance period of the lower growing fish overlaps with the onset of sex differenti ation. It is assumed that these fish were subjected continu ously to great stress until they were separated from the original population and transferred to a new tank. Table  1 ).
sity. On the contrary, it was assumed that the low propor tion of females in the group (F1-18) which contained many lower growing fish was caused by the many small fish which survived in spite of the separation. The results of this study suggest the following two methods of improving feminized seedling production: 1) The rearing method should be selected such that lower growing fish do not appear. 2) Any lower growing fish which do appear should be separated and eliminated. , 26, 19-36 (1989) (in Japanese).
